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Use of Genetic Algorithms in Information Retrieval:
Adapting Matching Function
Praveen Pathak
Department of Computer & Information Systems
University of Michigan
Abstract
Information retrieval (IR) systems are very complex in nature due to the complex interaction of document,
query, and matching subsystems involved in the process. My work looks at how the various matching functions
used in IR, to match document representations with queries, can be adapted using Genetic Algorithms (GAs)
to yield better performance.

Goal of the Research
An IR system tries to match the user’s information requirements (expressed in terms of a query) with the document
descriptions (in the document collection) and retrieves a set of documents to be presented to the user. The basic problem facing
any IR system is how to retrieve only the relevant documents for the user’s information requirements, while not retrieving nonrelevant documents. Performance of IR systems has traditionally been quite poor on this dimension (Blair et.al. 1985, Bookstein
1985). Relevance feedback has been tried as a way to improve performance. Typically relevance feedback has employed
modification of query (Salton & Buckley 1990) or document descriptions (Gordon 1988). My research aims at utilizing the
relevance feedback to modify the matching function used to match document descriptions with queries. It treats matching
function modification as an optimization problem, searching the multidimensional document-query space to find an optimal or
near-optimal matching function. I utilize GAs as a search mechanism to search for such an optimal matching function. The
objective is to demonstrate that GAs are applicable to matching function modification and that a set of matching function
individuals can converge to a single individual and improve system performance over generations. The effectiveness (in terms
of improved recall and precision) of the algorithm will be tested as compared to the effectiveness achieved when a standard
matching function is used without modification.

Background and Literature Review
Vector Space Model: This model treats documents and queries as a set of vectors where individual elements describe the
features (typically keywords, phrases, author names, date of publication etc.) of the documents or queries. The document
collection is viewed as a document space where each feature represents one dimension of the space. A user query is treated
similarly. Document retrieval is based on the feature matching between document vector and query vector.
Relevance Feedback: Relevance feedback has been used to modify document descriptions, query weights, and search
mechanisms. Significant improvements in performance have been reported (Frants et.al. 1993, Gordon 1988, Salton et.al. 1990).
Genetic Algorithms: Genetic Algorithms (Holland 1975) are robust algorithms in searching for optimal or near optimal
solutions in noisy and vague environments. They are based on the principles of natural selection and recombination (using the
genetic crossover and mutation operators). GAs have been utilized in diverse fields like stock market analysis, scheduling and
planning, classification, oil field simulation etc. (Goldberg 1989). Some IR researchers also have looked at utilizing GAs
(Gordon 1988, Yang 1993).

Methodology
I will apply GA to the field of IR and specifically to the problem of adapting weights of different matching functions.
Overall matching function is treated as a weighted sum of different matching functions. The objective is to arrive at a
combination of these weights that yields optimum performance. GA is used to search the solution space iteratively to arrive at
the best combination. Specifically I will test the following hypotheses: 1. GA brings about the convergence of matching function
variants. 2. Average performance of the system is improved using genetic matching function adaptation. 3. GA based matching
function adaptation produces higher retrieval performance than that produced by a system with no matching function
modification. Several document collections (Cranfield Collection, NPL database, and TREC) will be utilized to test and adjust
the algorithm. A single point measure will be used to test the fitness of each individual in the population. Differences in
performance of the systems will be tested using both the statistical methods and by observing the graphical output. Data collected
will be: number of relevant retrieved documents, number of non-relevant retrieved documents, number of relevant documents,
average distance between matching function variants, and precision values at different levels of recall. T-tests will be run for:
1. Performance differences and distance differences between initial and final matching function variants. 2. Testing if genetic
modifications yield better results than those with no modification. Other differences will be studied graphically.
References available upon request (praveen@umich.edu).
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